Characterization of the nucleic acid binding region of adenovirus DNA binding protein by partial proteolysis and photochemical cross-linking.
The nucleic acid binding domain of the adenovirus type 2 (or type 5) DNA-binding protein (DBP) was characterized by using limited proteolysis and photochemical cross-linking. Three proteases were used to generate fragments of DBP which retained the ability to bind to single-stranded DNA. One fragment, a 35-kDa tryptic product, was partially sequenced and found to contain amino acid residues 153 to approximately 470. This fragment further defines the minimum region of the protein which is required for nucleic acid binding. The DNA binding pocket of DBP was defined by using ultraviolet irradiation to cross-link covalently the carboxyl-terminal portion of the protein to the oligonucleotide p(dT)14. Cross-linked complexes were digested with trypsin, and peptides which were associated with the oligonucleotide were isolated by anion-exchange and reverse-phase ion-pairing high performance liquid chromatography. Two DBP peptides comprised of residues 294-308 and 415-434 were isolated by this approach. Sequence analysis indicated that methionine 299 and phenylalanine 418 were probable sites of cross-linking between their respective peptides and the oligonucleotide; hence these residues may represent contact points between DBP and single-stranded DNA. Both residues are highly conserved and are near, but not identical to, regions of the protein implicated previously in DNA binding.